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Figure 1 

Partners’ Physical Networks 
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Figure 2 

Identifying Logical Domains or Zones 
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Figure 3 

Grouping our Partners’ Network Elements into logical Domains 
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Figure4 

De?ning look-up tables to correctly identify each network element. The 

Domain Con?guration T able groups each gateway into a speci?c domain. The 

Domain Identi?cation Table assigns a unique 4-digit identi?er to each 

domain. 
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Figure 5 

A Partner in Country B wishes to place a call to Country X 
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Figure 6 

Exchange of authentication and routing information between gateways and 

gatekeepers and between domains 
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Our partner’s Gateway originates a VOIP call destined for the platform by 

including originating IP, destination IP and DNIS. 
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Figure 8 

The platform’s gateway launches an ISDN call by pre?xing the DNIS with a 

unique 4-digit customer ID. The switch generates a CDR record, strips the 

pre?x and selects the best route based the partner’s identity. 
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Call from Country X to-Country B is routed via an IP network based on price, 

quality and ASR. 
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The piatform’s switch pre-?xes a unique 4-digit identifier to the DNIS and 

sends the call to the VOIP gateway. 
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The platform receives an ISDN call and queries the gatekeeper for authorization and 
routing information. 
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The Platform’s Gateway originates a VOIP call destined for partncr’s 

network by including originating IP, destination IP and DNIS. 
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METHOD AND SYSTEM OF MANAGING 
CONNECTIONS BETWEEN 
CIRCUIT-SWITCHED AND 

PACKET-SWITCHED NETWORKS 

RELATED APPLICATIONS 

This application is a Continuation of US. patent applica 
tion Ser. No. 09/952,352 ?led Sep. 12, 2001 now US. Pat. No. 
6,757,275. Priority is claimed from that application and from 
US. Provisional Patent Application Ser. No. 60/231,645 
which was ?led on Sep. 11, 2000. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to telecommunications and, 

more particularly, to the management of connections between 
a packet-switched network and a circuit-switched network. 

2. Description of the Related Art 
Increasingly, telecommunications traf?c, including voice 

calls, is being routed over packet-switched networks such as 
an Internet Protocol (IP) networks, Asynchronous Transfer 
Mode (ATM) based networks, or Frame Relay network to 
reduce transmission costs. This form of telecommunications 
service is known as packet telephony. Packet telephony uses 
the more ef?cient packet-switching technology instead of 
circuit-switching technology to support calls, especially 
long-distance calls, to achieve cost savings. 

To route calls between a circuit-switched network and a 
packet-switched network, a Voice Over Internet Protocol 
(VOIP) service provider needs to enter into separate bilateral 
agreements with various Public Switched Telecommunica 
tions Network (PSTN) carriers. Separate gateways and dedi 
cated ports at a network switch of a PSTN carrier are required 
to terminate the telecommunications tra?ic from the VOIP 
service provider. Accordingly, a VOIP service provider must 
negotiate a great number of these bilateral agreements to 
terminate tra?ic worldwide. Such bilateral arrangements are 
time-consuming and inef?cient as these transaction costs 
reduce the pro?t margins of the VOIP service providers. 

To increase transaction e?iciency, VOIP service providers 
have begun to make use of a central hub for routing calls to 
and from one or more circuit-switched networks. However, 
since the packet-switched networks and circuit-switched net 
works use different protocols, it is dif?cult if not impossible 
to provide detailed call records for accounting and routing 
purposes. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method of 
managing connections between packet-switched networks 
and circuit-switched networks. 

According to one aspect of the invention, calls from one 
customer are routed to a predesignated network of another 
customer according to a routing table. 

According to another embodiment of the invention, the 
customer is identi?ed for purposes such as billing. 

According to one embodiment of the present invention, a 
system is provided for transmitting telecommunications traf 
?c between packet-switched networks and circuit-switched 
networks. The system generates a routing table for routing 
telecommunications tra?ic for one or more customers. The 

routing table includes one or more routes speci?ed for each 
customer, each of the routes being associated with a customer 
identi?er. The system associates identifying information of 
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2 
each packet-switched network with a customer identi?er and 
receives from a packet-switched network telecommunica 
tions tra?ic including information identifying the packet 
switched network. The system also identi?es the customer 
identi?er associated with the packet-switched network iden 
tifying information and selects by the network switch one of 
the plurality of circuit-switched networks for receiving the 
telecommunications traf?c based on the routing table and the 
identi?ed customer identi?er. 

In another embodiment, the present invention provides a 
method of transmitting telecommunications tra?ic between 
packet-switched networks and circuit-switched networks. 
The method comprises the steps of generating a routing table 
for routing telecommunications tra?ic for one or more cus 
tomers. The routing table includes one or more routes speci 
?ed for each customer, each of the routes being associated 
with a customer identi?er. The method also includes the steps 
of associating each packet-switched network with a customer 
identi?er and receiving by a network switch from a circuit 
switched network telecommunications traf?c including a 
customer identi?er. The method then identi?es the packet 
switched network associated with the customer identi?er 
included in the telecommunications traf?c from the network 
switch. The telecommunications tra?ic is converted into a 
format compatible with the selected packet-switched network 
prior to its transmission through the network. 
The various features of novelty which characterize the 

invention are pointed out with particularity in the claims 
annexed to and forming a part of the disclosure. For a better 
understanding of the invention, its operating advantages, and 
speci?c objects attained by its use, reference should be had to 
the drawing and descriptive matter in which there are illus 
trated and described preferred embodiments of the invention. 

Other objects and features of the present invention will 
become apparent from the following detailed description 
considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings are designed 
solely for purposes of illustration and not as a de?nition of the 
limits of the invention, for which reference should be made to 
the appended claims. It should be further understood that the 
drawings are not necessarily drawn to scale and that, unless 
otherwise indicated, they are merely intended to conceptually 
illustrate the structures and procedures described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
In the drawings, wherein like reference characters denote 

similar elements throughout the several views: 
FIG. 1 diagrammatically illustrates a plurality of Voice 

Over Internet Protocol (VOIP) networks; 
FIG. 2 diagrammatically illustrates grouping of VOIP net 

works into logical domains or Zones; 
FIG. 3 diagrammatically illustrates grouping of networks 

into four domains; 
FIG. 4 diagrammatically illustrates look-up tables listing 

unique identi?ers for the domains; 
FIG. 5 diagrammatically illustrates a VOIP call placed 

through a platform according to the present invention; 
FIG. 6 diagrammatically illustrates an exchange of authen 

tication information between the platform and a VOIP net 

work; 
FIG. 7 diagrammatically illustrates the transmission of a 

VOIP call from a VOIP network to the platform; 
FIG. 8 diagrammatically illustrates the transmission of the 

VOIP call from the platform to a Public Switched Telecom 
munication Network (PSTN); 
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FIG. 9 diagrammatically illustrates the transmission of a 
call from a PSTN network through the platform and an Inter 
net Protocol (IP) network; 

FIG. 10 diagrammatically illustrates the pre-?xing of a 
unique identi?er to the Dialed Number Identi?cation Service 
(DNIS); 

FIG. 11 diagrammatically illustrates hoW the platform 
retrieves routing information from the look-up tables; and 

FIG. 12 diagrammatically illustrates the transmission of a 
VOIP call from the platform through an IP netWork. 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENTS 

We have developed a Web-based trading system that alloWs 
our members or users to exchange telecommunications tra?ic 
With one another and that interacts directly With a telecom 
munications sWitch by updating its routing table. The trading 
system is disclosed in US. Pat. No. 6,005,926, the entire 
contents of Which is incorporated herein by reference. The 
architecture of the trading system requires a platform to prop 
erly identify the originating and terminating partner’s gate 
Ways and that all traf?c be routed through the telecommuni 
cations sWitchiVoice Over Internet Protocol (V OIP) 
included. 

In accordance With the present invention, the platform may 
include a gatekeeper, a gateWay, and a telecommunications 
sWitch, the operations of Which are described in more details 
beloW. The platform preferably performs the folloWing tasks: 

1) Inbound VOIP Tra?ic: 
The platform dynamically identi?es each inbound VOIP 

call destined for a Public SWitched Telecommunication Net 
Work (PSTN) by adding a unique pre?x to the Dialed Number 
Identi?cation Service (DNIS) and/or inserting a unique Auto 
matic Number Identi?er (ANI) on the originating gateWay’s 
IP netWork or domain (the domain Will be described in detail 
beloW). Each call Will be identi?ed based on a user con?g 
urable lookup table and Will be “tagged” With the customer’ s 
unique identi?erie.g., the pre?x ID or ANI. 

2) Outbound VOIP Tra?ic: 
The platform dynamically routes each outboundVOIP call 

originated from a PSTN netWork to a destination gateWay by 
identifying the pre?x preceding the DNIS and/ or by detecting 
an ANI based on a user con?gurable routing table. The plat 
form preferably strips the pre?x and passes the correct DNIS 
to the destination gateWay. 

Domain Con?guration 
The VOIP netWork of each of the partners may comprise of 

a number of gateWays distributed across several geographical 
regions or countries. FIG. 1 shoWs a hypothetical example 
Where a trading system exchanges VOIP tra?ic With several 
partners covering several countries, for example: Country A, 
Country B and Country C. GateWays 11-18 and gatekeepers 
21-24 are dispersed throughout the countries A, B, and C. 

In the hypothetical example, domain 31 is a small carrier 
Which includes one gateWay 11 and one gatekeeper 21 and 
domain 32 is larger carrier having many redundant gateWays 
12, 13, 17 and gatekeeper 22. HoWever, the domain may be 
even larger covering many geographical regions including 
different countries and may contain many more gateWays and 
more than one gatekeeper. 

Regardless of siZe, the netWorks could be organiZed into 
independent logical groups called Zones or domains 31, 32, 
33, 34 (see FIG. 2). Each domain 31, 32, 33, 34 in effect 
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4 
identi?es a unique partner regardless of hoW many VOIP 
elements they possess or Where they are located. 

FIG. 2 shoWs hoW the netWorks could be organiZed into 
four logical domains 31, 32, 33, 34 regardless of country 
boundaries or netWork siZe. 

Once all gateWays 11-18 and gatekeepers 21-24 have been 
grouped Within a domain, We can treat them as a cluster of 
elements belonging to a speci?c partner and identi?ed by 
their unique domain name. 

FIG. 3 shoWs hoW all the netWork elements in the partners’ 
netWorks have been grouped into four domains 31-34 Which 
are labeled Domain1, Domain2, Domain3, Domain4. Note 
also that once a gateWay is assigned to a speci?c Domain, the 
country code (or city code) that a speci?c gateWay serves 
should be recorded. 

Inbound Tra?ic 
As shoWn in the embodiment of FIG. 4, We have “mapped” 

the partners’ netWorks into tWo user-de?ned look-up tables: 
the Domain Con?guration Table Which groups each gateWay 
11-18 in our partners’ netWorks into a speci?c domain, and 
the Domain Identi?cation Table Which assigns a unique 
4-digit identi?er to each domain 31, 32, 33, 34 Which in effect 
assigns a unique identi?er to every partner. 
Once We have organiZed the partners’ netWorks into 

domains, We can con?gure a gateWay 51 and gatekeeper 52 of 
a platform 50 to properly identify incoming VOIP tra?ic. 
The folloWing example highlights the steps that should 

occur in order for the VOIP platform to properly identify 
incoming calls according to the present invention. In FIG. 5, 
a customer served by a gateWay 13 in Country B (With IP5) 
Wants to place a call to a friend in count X. 

The ?rst step is to exchange authentication information 
betWeen the tWo netWork domains. The serving gateWay 13 in 
Country B (With IP5) queries its gatekeeper 22 for a route 
(destination gateWay) in order to originate a VOIP call. The 
originating gatekeeper 22 sends its username (or domain 
name) and passWord to the platform 50 via the Internet 40. 
requesting authorization to terminate a VOIP call. The plat 
form 50 receives the username (or domain name) and pass 
Word and validates it against a pre-established Domain 
AuthoriZation Table. If the information is valid, the platform 
50 replies With an acknoWledgement and authoriZes the call 
(See FIG. 6). 

FIG. 7 shoWs that once authorization has been granted, the 
serving gateWay 13 originates a VOIP call by sending the 
DNIS (called number) to the platform 50 via the Internet 40 
and includes the originating IP (it’s oWn IP in this case IP5) 
and the destination IP (the platform’s GateWay IP, in this case 
IPX) as Well. 

FIG. 8 is an exemplary illustration of a call identi?cation 
procedure according to the invention. As shoWn, once the 
platform’s gateWay 51 receives the VOIP call, it checks With 
the gatekeeper 52 for proper call identi?cation. The gate 
keeper 52 checks in the Domain Con?guration Table and 
Domain Identi?cation Table and replies to the gateWay 51 
With the correct 4-digit pre?xiin this case xxx2 for Domain2 
(the ID is assigned based on the originating gateWay’s IP and 
its Domain). The gateWay 51 pre?xes the DNIS With the 
unique 4-digit customer’s identi?cation ED and launches a 
PSTN calliin this case an ISDN call. 

Finally, the platform’s telecommunications sWitch 53 
detects the pre?x, generates a Call Data Record (CDR) and 
selects the best PSTN route based on the caller’s identity (or 
routing table), strips the pre?x and routes the call to the 
destination country4Country X in our example. 
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Note that the concept of DNIS pre?xing can also be applied 
to ANI. The gateway may choose to insert the unique 4-digit 
customer identi?er ID in the ANI ?eld based on mode that the 
operator has selected4e.g., pre?xing DNIS, inserting ANI or 
both. 

Outbound Tra?ic 
The same tables that We have created for Domain identi? 

cation and Domain con?guration for inbound VOIP tra?ic 
can also be used for outbound VOIP tra?ic. These tables Will 
serve as routing tables to direct the VOIP call to a speci?c 
gateWay Within a particular partner’s network. 

In the outbound call scenario, the gateWays and gatekeep 
ers make real time, dynamic routing decisions based on infor 
mation provided in the incoming PSTN callinamely a DNIS 
pre?xed With a unique 4-digit customer ID or a unique ANI. 
The gateWays must then strip the pre?x and make a routing 
decision based on both the Domain Con?guration Table and 
the Domain Identi?cation Table. 

The folloWing example highlights the steps that should 
occur for the VOIP platform to route any outgoing VOIP call 
according to the present invention. Assume that a partner in 
country X Wants to place a call to a partner in country B. When 
the sWitch 53 of the platform 50 receives the PSTN call, the 
sWitch 53 decides to route the call via VOIPibased on price, 
quality, Access Service Request (ASR), etc. (See FIG. 9). 
Once the sWitch 53 has made the decision that the call must 

be sent to a VOIP route, the sWitch 53 searches the internal 
routing tables of the platform 50 and pre?xes a unique 4-digit 
customer identi?cation ID to the DNIS or inserts the unique 
ID in the ANI ?eld (see FIG. 10). 
Once the gateWay 51 receives the PSTN call, the gateWay 

51 queries the gatekeeper 52 for routing and authorization 
information and sends the pre?xed DNIS to the gatekeeper 
52. The gatekeeper 52 strips the 4-digit pre?x, determines 
Which domain 31-34 and gateWay 11-18 the call should be 
routed to and replies With the partner’s gateWay’s IP (IP5 in 
this example) to the querying gateWay 51 (see FIG. 11). 

The gatekeeper 52 must also request authorization from the 
partner’s netWork to route a call to the gateWay 13 serving 
Country B. 

Finally, the gateWay 51 launches a VOIP call to the desti 
nation gateWay 13 in our partner’s netWork serving country B 
(see FIG. 12). 

Note that the concept of DNIS pre?xing may also be 
applied to ANI. The platform’ s gateWay 51 and gatekeeper 52 
may need to look at the ANI for proper route selection based 
on the mode that the operator has selected. 

The invention is not limited by the embodiments described 
above Which are presented as examples only but can be modi 
?ed in various Ways Within the scope of protection de?ned by 
the appended patent claims. 

Thus, While there have shoWn and described and pointed 
out fundamental novel features of the invention as applied to 
a preferred embodiment thereof, it Will be understood that 
various omissions and substitutions and changes in the form 
and details of the devices illustrated, and in their operation, 
may be made by those skilled in the art Without departing 
from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or 
method steps Which perform substantially the same function 
in substantially the same Way to achieve the same results are 
Within the scope of the invention. Moreover, it should be 
recogniZed that structures and/or elements and/or method 
steps shoWn and/or described in connection With any dis 
closed form or embodiment of the invention may be incorpo 
rated in any other disclosed or described or suggested form or 
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6 
embodiment as a general matter of design choice. It is the 
intention, therefore, to be limited only as indicated by the 
scope of the claims appended hereto. 

I claim: 
1. A method of transmitting telecommunications traf?c 

betWeen packet-sWitched netWorks and circuit-sWitched net 
Works, comprising steps of: 

a. assigning an identi?er to a packet-sWitched netWork; 
b. receiving, by a netWork sWitch, telecommunications 

traf?c from a circuit-sWitched netWork; 
c. selecting, by the netWork sWitch using a sWitch routing 

table, a packet-sWitched netWork for receiving the tele 
communications traf?c; 

d. associating, by the netWork sWitch, the telecommunica 
tions traf?c With the assigned identi?er; 

e. receiving, by a VoIP platform, the telecommunications 
traf?c With the assigned identi?er; 

f. retrieving, by the VoIP platform from a VoIP platform 
routing table that utiliZes the assigned identi?er, desti 
nation IP information for the selected packet-sWitched 
netWork; 

g. converting, by the VoIP platform, the telecommunica 
tions tra?ic into a format compatible With the selected 
packet-sWitched netWork; and 

h. transmitting, by the VoIP platform, the converted tele 
communications tra?ic to the selected packet-sWitched 
netWork. 

2. The method of claim 1, Wherein step d further comprises 
the netWork sWitch pre?xing the assigned identi?er to a 
Dialed Number Identi?cation Service for a call in the tele 
communications traf?c. 

3. The method of claim 1, Wherein step d further comprises 
the netWork sWitch pre?xing the assigned identi?er to an 
Automatic Number Identi?er for a call in the telecommuni 
cations tra?ic. 

4. The method of claim 2, further comprising stripping the 
assigned identi?er prior to the transmitting step. 

5. The method of claim 3, further comprising stripping the 
assigned identi?er prior to the transmitting step. 

6. The method of claim 1, Wherein the destination IP infor 
mation for the selected packet-sWitched netWork comprises 
an IP address for a gateWay in the selected packet-sWitched 
netWork. 

7. A method of transmitting telecommunications traf?c 
betWeen packet-sWitched netWorks and circuit-sWitched net 
Works, comprising steps of: 

a. assigning an identi?er to a packet-sWitched netWork; 
b. receiving, by a VoIP platform, telecommunications traf 

?c from a packet-sWitched netWork and originating IP 
information for the packet- sWitched netWork; 

c. retrieving, by the VoIP platform from a VoIP platform 
routing table that utiliZes the originating IP information, 
the assigned identi?er; 

d. associating, by the VoIP platform, the telecommunica 
tions traf?c With the assigned identi?er; 

e. converting, by the VoIP platform, the telecommunica 
tions traf?c into a format compatible With a circuit 
sWitched netWork; 

f. selecting, by a netWork sWitch using a sWitch routing 
table that utiliZes the assigned identi?er, a circuit 
sWitched netWork for receiving the convened telecom 
munications tra?ic; and 

g. transmitting, by the netWork sWitch, the convened tele 
communications tra?ic to the selected circuit-sWitched 
netWork. 
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8. The method of claim 7, wherein step d further comprises 
the VoIP platform pre?xing the assigned identi?er to a Dialed 
Number Identi?cation Service for a call in the telecommuni 
cations tra?ic. 

9. The method of claim 7, wherein step d further comprises 
the VoIP platform pre?xing the assigned identi?er to an Auto 
matic Number Identi?er for a call in the telecommunications 
tra?ic. 

10. The method of claim 8, further comprising stripping the 
assigned identi?er prior to the transmitting step. 

11. The method of claim 9, further comprising stripping the 
assigned identi?er prior to the transmitting step. 

12. The method of claim 7, wherein the originating IP 
information comprises an IP address for a gateway in the 
packet- switched network. 

13. A system con?gured to transmit telecommunications 
tra?ic between packet-switched networks and circuit 
switched networks, comprising: 

a network switch connected to a circuit-switched network; 
a switch routing table relating the circuit-switched network 

to a packet-switched network through an identi?er 
wherein the identi?er is assigned to the packet-switched 
network; 

the network switch con?gured to select, through the switch 
routing table, the packet-switched network to receive 
telecommunications traf?c from the circuit-switched 
network and con?gured to associate the telecommuni 
cations tra?ic from the circuit-switched network with 
the identi?er; 

aVoIP platform connected to the network switch and to the 
packet- switched network, 

the VoIP platform comprising a VoIP platform routing table 
relating the identi?er to destination IP information for 
the packet-switched network, and 

the VoIP platform con?gured to receive the telecommuni 
cations tra?ic and the identi?er, con?gured to use the 
identi?er to retrieve from the VoIP platform routing table 
the destination IP information for the packet-switched 
network, con?gured to convert the telecommunications 
traf?c into a format compatible with the packet-switched 
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network and con?gured to transmit the converted tele 
communications traf?c to the packet-switched network. 

14. The system of claim 13, wherein the network switch is 
con?gured to pre?x the identi?er to a Dialed Number Iden 
ti?cation Service for a call in the telecommunications traf?c. 

15. The system of claim 13, wherein the network switch is 
con?gured to pre?x the identi?er to an Automatic Number 
Identi?er for a call in the telecommunications tra?ic. 

16. A system con?gured to transmit telecommunications 
traf?c between packet-switched networks and circuit 
switched networks, comprising: 

a VoIP platform connected to a packet-switched network, 
the VoIP platform comprising a VoIP platform routing table 

relating originating IP information for the packet 
switched network to an identi?er wherein the identi?er 
is assigned to the packet-switched network; 

the VoIP platform con?gured to use the originating IP 
information to retrieve from the VoIP platform routing 
table the identi?er corresponding to the packet-switched 
network, con?gured to associate the telecommunica 
tions tra?ic with the identi?er and con?gured to convert 
the telecommunications tra?ic into a format compatible 
with a circuit-switched network; 

a network switch connected to the VoIP platform and to the 
circuit-switched network; and 

a switch routing table that utiliZes the identi?er to relate the 
packet-switched network to the circuit-switched net 
work, 

the network switch con?gured to select, through the switch 
routing table that utiliZes the identi?er, the circuit 
switched network to receive the telecommunications 
traf?c. 

17. The system of claim 2, wherein the VoIP platform is 
con?gured to pre?x the identi?er to a Dialed Number Iden 
ti?cation Service for a call in the telecommunications traf?c. 

18. The system of claim 2, wherein the VoIP platform is 
con?gured to pre?x the identi?er to an Automatic Number 
Identi?er for a call in the telecommunications tra?ic. 


